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SynOP8is
Afacilemethylationof1-alkoxy-4-thiocyanatonaphthaleneafforded4-alkoxy-
naphthylmethylsulfide(R;CH3,C2H5,C3H7,C4Hg,n-C6Hi3,n-C8H17,andn-C12H2s).
Theformationofbis(4-alkoxynaphthyl)disul丘de(R;CH3andC2H5)wasfoundin
seVeralcasesofthisreaction.Four4-alkoxynaphthylmethylN-tosylsu1丘1輌m三nes(R;
CH3,C2H5,C3H7,andC4Hg)werederivedfromthesearylmethylsu1丘des.
Introduction,
Manysul五desinclud三ngphe町hnethylsulfidesarecommerciallyava輌1ableforpesticides.
However,alkoxynaphthylmethylsulfideshaveneverbeenreported.Recently,Tanakaetal.
reportedi)theformationofphenylalkylsulfidefromphenylthiocyanateandalcoholinthe
presenceofcyanideanion.Thismethodwassuccessfullyappliedtosynthesize4-alkoxy・
naphthylmethylsulfide(m)from1-alkoxy-4-thiocyanatonaphthalene(1)andmethanolin
thepresenceofcyanideanionasfollows:
R⇔SCN÷CH'OH9'RO一ミ∋ ㍗+HCN↓OCN-
(1)
aR・=CH3
bR-・C2H・ 」
cR=C3H?
??
?
??
R二C4Hg
R=n-C6Ht3
R・=n-C8Hi7
gR-n-Ci2H2t,
ThesynthesisofIwasalreadyreportedin卯rpreviouspaper.2)
Duringthecourseofan{nvestigationofthereactionconditionsforthesynthesisof
IIIwefoundtheformationofbis(4-alkoxynaphthyl)disul丘de(IV)inseveralcases.This
paperisconecrnedwiththesynthesisof4-alkoxynaphthylmethylsulfideandtheformation
ofbis(4-alkoxynaphthyl)disulfideaswellasthesynthesisof4-alkoxynaphthylmethylNr
tosylsul丘lilnine(V)derivedfromthesenewnaphthylmethylsulfides.
Re8口1t8andI)iscussion
Syntheseso∫SulfidesandS〃ガ〃mines.ThereactionofIwithmethanolinthe
presenceofanequimolecularamountofNaCNproceededreadilyingeneralbyheating
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Table1.REACTIONoF1-ALKOXY-4-THIOCYANATONAPHTHALENEWtTH
ALcoHOLINTHEPREsENcEoFSoDluMcYANIDE
RGξでN+ROH三
R・一《=〉 ・♀・NH
<⊃>OR'
Rひ3SR
Rひぽ 当
??
III
〉 ・R・V
>
Alkoxyl
R
CH3
CH3
CH3
CH3a)
CH3
C2Hs
C2Hss)
C2Hs
C3H7
C凋9
C4Hg
n=C6Hi3
n-CsHii
n-C22H25
Alcohol
R'
Reactionconditions
T・mp(.C)iTim・(h)
■
ProductsandYields(%)
S・1丘d・(III)巴i・u1丘d・(IV)
CH3
CH3
C2H5
C2Hs
i-C3H7
CH3
CH3
CH,
CH,
CH3
CH3
CH,
CH3
CH3
?ー
　
1
!
|
|
!li
TwoequivalentsofNaCNwereused.
reflux
54～r.t.b)
re丑ux
24
re日ux
reflux
70
31
reflUX
reflux
refiux
reflUX
reflux
reflux
1
・
^`
1
?
?
?
?
?
?
6.5
15.0
4.0
4.5
8.5
1.5
2.0
4.0
7.0
1.5
10.0
9.0
13.0
10、0
1
94.4
22.5
1
一1
50.0
82.3
50.Oe)
92.7
82.9
92.5
58.4
67.5
80.4
trace
18.0
71.8
74.0
50.0
44.3
trace
23.0
Addedat54。C,thenkeptsta孤dingatroomtemperature.
TheproductisO-methylS-4-ethoxynaphylthioiminocarbonate(Ilb).
underreflux,andgaveIIIingoodyields(Table1).
ofIII4-alkoxynaphthylmethylN-tosylsulfilimine
chloramineT.3)
Asthecompoundforidenti丘cation
(V)waspreparedfromIIIw三th
ClCH3
・・一《⊃ 一SCH・・Na-INSso2一く一}・H・ 一一…<二>S-N… 一⊂>CH・
〈 〉 、、、<>V
FoUrcharacteristicintensebands4)duetobothsulfonylandsu1丘liminogroupswere
observedintheinfraredspectraofthesenewsul丘limines.ThestructuresofIIIandV
wereestablishedbyIR,Mass,andNMRspectraandtheelementalanalyseS(Table2and3).
For〃2ationOfDisul/idesandThioiminocarbonate.Inthereactionof1-ethoxy-4-
thiocyanatonaphthalene(Ib)withmethanolat310Cfor4hrwefoundthatadisul丘de・
bis(4-ethoxynaphthyl)disulfide(IVb),2)wasprecipitatedandathioiminocarbonate,0-
methyl'S-ethoxynaphthylthioiminocarbonate(IIb),wasisolatedfromthe丘ltrate.
一40一
Table2.PHYslcALPRoPERTIEsoF4-ALKoxYNAP}1THYLMETHYLN_TosYLsuLFILIMlNE
・・一⊂ 〉 》-CH・
<>NT・
コ 　
Compd、Alkoxyl L
No.:R,
;,
?
??
?
??
?
?
?
?
　lCH3
;
;C2Hs`
C3H7
C,Hg
Mp
(。C)
173
167-168
149-150
152-154
Table3.
AnaL%,Found(Calcd),NMRI
'一…c… 丁 ㍉'-r』
N『'(δ)1-='『
.一____'ll!
ご コ 　
6L36(61・10)`4・98(5・13)3・80(3・75)12・87ig28
11:cil;:劉::lli::ll;{::ll6:ll;li:1;:;ll
・3・85(63…)1・・99(…6)1・34(…7)i・・87ig42
!SCH、 ・一,・。一 ・,(・・、)1
IR(cm-1)
レas(SO2)
1113512711084
コ
11451278iO90
114212701094
1142112731088
ヨ
C・mpdiAlk。。yllMp
No。:Ri(。C)
PIIYslcALPRoPERTIEsoF4-ALKoxYNAPHTHYLMETHYL
SULFIDEANDTHERELATEDCOMPOUNDS
Anal.,%,Found(Calcd)
clHlS
MS NMR(δ)
1(M"1「SC司Vic設aL隈to・
IIIa
IIIb
IIIC
IIId
IIIe
IIIf
.IIIg
IVa
Ilb
l灘iii;liilllllliiiili》
已=2::ll;謬1;1:第1:ll;il:霊㌫目;:撒 ::9i⊇
1璽㌦ 燕iiilii遷iliiiiiili;ilii翠ii
___.1-一 」.....iil
12
.36(s)1
2.37(s)
2.e(・1
2.40(s)、
・.45(、)1
・・45〈・);
2.48(s)
　-1
6.55(d)
6.55(d).
6.67(d)
6.65(d)
6.75(d)
6.76(d)
6.75(d)
6.46(d)
6.71(d)
t3.85(s,OCH3)6.6-7.0(br.NH)
?
?
?
?
????? > CN'-SCNl・CH30H-→
>Ib
・・H・・〈=>S・ ・NH
<>OCH3
?
?
??
、
??
?
?
?
?
?
??
?
IIb
〉 …HslVb
>
Also,wefoundthatthereactionof}-methoxy-4-thiocyanatonaphthalene(Ia)with
methanolatroomtemperaturefor15hrafterthe.additionofNaCNat54。Cgavebis(4-
methoxynaphthyl)disulfide(IVa)and4-methoxynaphthylmethylsulfide(IIIa).
・H・一<
<
〉-SCN+CH30H≦≧二
>1,
、
CH・一く
<
⊇-SCH・
_ノ
一「
IIIa
c恥ξ ≧品■ 蝋 陥
一41一
ThestructuresoHIbandIVawereconfirmedbyMassandNMRspectraandelemental
analyses(Table3).
ノレlechanismofReactions.Onthebasisoftheseresultsdescrlbedabovetheprocess
offormationofdiaryldisulfide(IV)canreasonablybeexplainedasfollowingequations
(2),5)(3),5)and(4).
CN-
A・SCN⊥R'OH-→A・S-9-NH"℃N『'一一A・S-・i-R'OCN-1HCN(2)
IIIOR'
ArS』'一トR'OCN-→ArSR'+OCN-(3)
III.
ArS+"ArSCNF==ArS-SAr+CN-(4)
IIV
AIkoxynaphthalenethiolateanion,whichisformedbythedissociationofIIwiththe
cyanide三〇n,isassumedto'reactwithnotonlyalkylcyanatebutalsoafurthermolecule
ofthiocyanate.Thesymmetr輌caldiaryldisulfidethusformediscleaved▲ntoarylthiolate
anionandthedriginalthiocyanateonheating(fromtherighttoleftinEq.4)whichthen
reactswithmethanolusedasthesolventtogiveIIIviatheintermediateII.Theformer,
arylthiolateanion,reactswithalkylcyanatetog輌veIII.B『causetheformationofIVa
orIVbwasalwaysobservedduringtheinitialperiod. fsynthesisofthemethylsul丘de
(Eq.1)andalmostofIVdisappearedattheendpointofthereactionowingto`the
cleavageofIVinducedbycyanideanion6)FurtheradditionofNaCNtothereactionmixture
wasthereforeeffectivetoa{fordIIIbinhighy輌eldasshowninTable1。Inorder'to
con缶mthesclssionofthesulfur-sulfurbondofIVbycyanideanlon,IVbinmethanol
wastreatedw三thNaCNbyheatlngunderrefluxfor1.5hrtogiveIIIbinamoderateyield.
」FurtherSurveyOf」Reactions.IncontrastwiththereactionofIwithmethanolno
ethyl6risopropylsulfidewasisolatedbutIVainthereactionofIawithethanoloriso-
propylalcoholatalowtemperatureorunderre伽xcondit▲onduetothea伍nityofethyl
orisopropylcationforthethlolateanionisweakerthanthatofthemethylcationinEq.3.
Experimemtal
IRspectrawereobtainedinKBrdisksonaHitachiEPIG3spectrophotometerand
NMRspectraonaJapanElectronJNH-G-60spectrometerinCDC13,usingTMSasthe
internalstandard.
Preparationbf4-/llkox:ソ〃al》hthylmeth二ylsulプide(III)fro〃t1/11々oxy-4-thiocybnato-
naPhthalene(1).Thethiocyanate(10mmol)wasdissolvedin60mlofhotmethanol.To
thishotsolutionwas'addedO.5g(10mmol)ofpowderedNaCN.Afterthemixturehad
beenrefluxedgentlyonasteambathforanappropriateperiod(seeTaUe1),theinsoluble
materials,suchassodiumcyanateandbis(4-alkoxynaphthyl)disu脆de,wereremovedby
丘1tration,andthenwaterwasaddedtothefiltrate皿til三tbecameturbid,Colorlessplates
ofIIIwereobtainedfromtheresultingsolidaftercrystallizationfromalcohol.water,
For〃tationq∫「0一 ルfethylS-4-ethoxynaPhth夕lthioi〃iinocarbonate(11b)andZ}is(4-
ethoxツnaPhthyl)disu'fide(IVb)ゴn'海θReac/ion{ザ1-Ethoxy-4-thiocyanatonaPhtha'ene
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(Ib)with～lfethanolilzthePresenceOfSodium()yanide.Asolutionoflb(2.3g;
10mmol)andNaCN(0.5g;10mmol)inmethanol(95ml)wasstirredat310C正or4hr .
Resultingyellowprecipitate(460mg)was丘ltered,whichwasidenti丘edwithanauthentic
sampleofIVb2)bymixed-meltingpointandIRspectrum.The創tratebecameturbidon
additionof50mlofcoldwaterandaftercoolingfor3hr1.3gofIIbwasobtainedas
transparentplatesafterrecrystallizationfrompetroleumether.
For〃eationOプ4一ルfθ沈o孝 夕naPhthツlmethツlsul/ide(IIIa)andBis(4-〃zethoxynaPhthツ1)
disμtfide(IVa)inthe」Reaction〔ぴ1一 ルlethoxy-4-thiocツanatonaPhthalene(Ia)withMetha-
nolinthePresenceOfSodiumCyanide .Toasolutionof5.7g(26mmol)ofIa三n
methano1(200ml)wasadded1.4g(26mmol)ofNaCNat54。C.Afterthemixturehad
beenstirredfor15hratroomtemperature,0.9gofIVawasprec三pitatedasyellowplates.
Then,mostofthesolventwasremovedunderreducedpressureatroomtemperature.The
residuewas丘lteredand1.2gofIIIawasisolatedaswhitepowderfromthefiltrate.
Foγ〃tationof4・-EthoxynaPhthylmethツlsal/ide(IIIb)intheI～eactionofBis(4-
ethoxynaphthyl)diszalfide(IVb)withCyanideAnion。AsolutionofIVb(2.03g;5mmo1)
andNaCN(0.5g;10mmolinmethanol(120ml)wasrefluxedfor1.5hr.Bythepreceding
procedureIIIbwasgivenina37%yield(800mg)withsmallamountofunreacteddisul丘de.
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